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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-8 as originally filed 

Claims, No.: 

1 -1 7 with telefax of 06/07/2000 

Drawings, sheets: 

1/2,2/2 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
E3 claims Nos. 17. 

because: 
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□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specify): 

H the description, claims or drawings (indicate particular elements beloW) or said claims Nos. 17 are so unclear 
that no meaningful opinion could be formed (specify: 

see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1 


-16 




No: 


Claims 






Inventive step (IS) 


Yes: 


Claims 








No: 


Claims 


1 


-16 


Industrial applicability (IA) 


Yes: 


Claims 


1 


-16 




No: 


Claims 







2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Point III: 

Claim 17 could not be examined, since the scope of the claim is not defined due to the 
lack of any technical feature (see also point VIII). 

Point V: 

The applicant's observations submitted with the amended claims (with a letter dated 
4.7.2000) have been considered in establishing this report. 

The following documents have been considered for the purposes of this report: 

D1: WO-A-92 11390 
D2: WO-A-97 14793 
D3: BIOTECHNIQUES, 

vol. 23, no. 3, 1997, pages 512-514, 516/517 
D4: NUCLEIC ACIDS SYMPOSIUM SERIES, 

vol. 37, 1997, pages 321-322 
D5: BIOSENSORS AND BIOELECTRONICS, 

vol. 14, 1999, pages 397-404 

D5 has been submitted by the applicant as an enclosure to his letter of reply dated 
4.7.2000 to the written opinion dated 5.4.2000. 

1 . Article 33(2) PCT 

1.1. The subject-matter of claims 1-13 is novel, since none of the available prior art 
documents discloses a method for detecting the presence of a target nucleic acid 
in a sample, which is amplified by PCR, and wherein triplex structures of PNA and 
DNA are detected subsequently. 

1 .2. The subject-matter of claims 14-16 is novel, since none of the available prior art 
documents discloses a kit comprising PNA and a primer with a plurality of 
pyrimidine residues at the 5" region thereof. 
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2. Article 33(3) PCT 

2.1 . The subject-matter of claim 1 does not meet the requirements of Article 33(3) 
PCT for the following reasons. 

D1, which is the closest available prior art, describes a method for detecting a 
nucleic acid , comprising amplifying said nucleic acid by PCR to yield product 
duplexes and detecting one of said duplexes by hybridizing a third strand of 
nucleic acid to said product duplexes without denaturation (claims 1 and 2). Triple 
helix forming regions, which are stretches of polvpurine and polypvrimidine 
residues (page 7, lines 4-9) mav be incorporated into the target seguence during 
amplification, e.g. by PCR (page 10, lines 8-14). D1 is distinguished from the 
subject-matter of claim 1 in that no PNA is used. 

Thus, the technical problem to be solved in the light of D1 is the provision of a 
nucleic acid detection method comprising triple helix formation wherein a specific 
nucleic acid is used. 

The problem is solved by contacting the sample, which comprises a target nucleic 
acid, with PNA, that is able to bind to at least a portion of said target nucleic acid. 

The skilled person, being aware of D1 and D2 t would not need any inventive 
activity for providing a method as disclosed in D1 by using the nucleic acid PNA 
for triplex formation. D2 discloses nucleic acid clamps which are linear polymers 
comprising two PNA seouences which together can form a triple helix with a target 
nucleic acid (page 5, lines 12-14). In the PNA 2 DNA triplex, one polypyrimidine 
PNA strand forms a base pairing with the polvpurine nucleic acid (page 14, lines 
4-7). 

Moreover, the skilled person would also be prompted to use PNA in a nucleic acid 
detection method when being aware of D1 and D3. D3 reveals triplex formation of 
bisPNA with a PNA target (page 513, last column, 1. full paragraph) for 
purification of the target (abstract). 
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The features of dependent claims 2-9 and 12. as well as independent claim 13, 
have already been employed for the same purpose in similar methods (D1, D2 
and/or D3) to the one disclosed in the present application. It would therefore be 
obvious (Article 33(3) PCT) to the person skilled in the art, to apply these features 
with corresponding effect to an alternative method according to document D1, 
thus arriving at a method according to claims 2-9 and 12 and the use of claim 13: 

- claim 2 (D3, page 513, last column, 1. full paragraph) 

- claims 3-4 (D1, figure 1) 

- claim 5 (D1, claim 2; D2, page 17, line 15) 

- claim 6 (D1, page 7, lines 4-9, page 12, lines 13-17; D2, page 14, lines 4-7) 

- claim 7 (D1, page 7, lines 4-9 and page 10, lines 8-14) 

- claim 8 (D1, sequences disclosed on page 16: pyrimidines are C and T) 

- claim 9 (D1, claim 12) 

- claim 12 (D1, page 18, lines 4-5 from the bottom; D2, page 22, lines 11-12; D3, 
figure 2: electrophoresis) 

- claim 13 (D1: primers comprising a plurality of pyrimidine residues at the 5' end 
(sequences on page 16 and lines 12-14) in the triple helical detection of PCR- 
amplified nucleic acid target sequences (page 1 5, lines 5-6 from the bottom) 

2.2. Claims 10-11 contain only features common in the art (D4, abstract) and are 
therefore not inventive according to Article 33(3) PCT. 

2.3. The combination of the teaching of D1 (see below) and D2 or D3 (both disclose 
PNA for triplex formation with DNA; see 2.1 .) renders the subject-matter of claims 
14-16 obvious (Article 33(3) PCT). In D1 , a kit is disclosed comprising a single- 
stranded nucleic acid probe capable of specifically hybridizing to a triple-helix 
forming sequence of a target nucleic acid (claim 50). Said kit can additionally 
comprise a primer (claim 59). Primers comprising a p lurality of pyrimidine residues 
at the 5' end are also disclosed in D1 (see the sequences on page 16, and lines 
12-14). A skilled person does not need any inventive activity for providing a kit as 
disclosed in D1 with PNA (D2, D3; see abstracts and claim 30 of D2) as nucleic 
acid probe when being aware of the methods and kits disclosed in D1 and D2 or 
D3. 
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Point VII: 

1 . The key of figure 2 is not clear, since the identical symbol (an empty bar) is used 
for the target sequence, the sequence complementary to the target, as well as for 
the 5'-polypyrimidine tail (CT). 

2. The abbreviations "L" and "N" (page 7, lines 1 and 12) have not been explained at 
least once in the patent specification. 

3. Contrary to the requirements of Rule 5.1(a)(ii) PCT, the documents D1-D4 have 
not been identified in the description and the relevant background art disclosed 
therein has not been briefly discussed. 



Point VIII: 

1. Claim 1 (method step (b)) does not meet the requirements of Article 6 PCT in that 
the matter for which protection is sought is not clearly defined. Method step (b) of 
said claim attempts to define the subject-matter in terms of the result to be 
achieved which merely amounts to a statement of the underlying problem. The 
technical features necessary for achieving this result should be added. 

2. The subject-matter of claim 13 is not clear (Article 6 PCT), since it cannot 
unambiguously be derived from the wording of the claim that the pyrimidine 
residues shall be part of the primer sequence (see page 5 of the present 
description, lines 18-20) and not of the target nucleic acid sequence. 

3. Claim 17 is unclear (Article 6 PCT), since it does not contain any technical feature. 
Furthermore, claim 17 contains references to the description and the drawings. 
According to Rule 6.2(a) PCT, claims should not contain such references except 
where absolutely necessary, which is not the case here. 
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Claims 

1. A method for detecting the presence of a target nucleic 
acid sequence in a sample, said method comprising 

5 (a) amplifying said target nucleic acid so that the 

product of the amplification reaction includes a purine rich 
region, 

(b) contacting the sample with a peptide nucleic acid able 
to bind to at least a portion of said target sequence; and 
10 (c) detecting the presence of triplex DNA structures. 

2. A method according to claim 1 wherein the peptide nucleic 
acid is bis-PNA. 

15 3. A method according to claim 1 or claim 2 wherein the 

amplification product is exposed to the peptide nucleic acid 
during or after the amplification reaction. 

4. A method according to claim 3 wherein the amplification 

20 product is exposed to the peptide nucleic acid after completion 
of the amplification reaction. 

5 . A method according to any one of the preceding claims 
wherein the amplification reaction is a polymerase chain 

25 reaction. 

6 . A method according to any one of the preceding claims 
wherein the target nucleic acid contains a purine rich region. 

30 7 . A method according to any one of the preceding claims 
wherein a purine rich region is introduced into the 
amplification product during the amplification reaction. 
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8. A method according to claim 7 wherein primers used in the 
amplification comprise a plurality of pyrimidines at the 5' end 
thereof . 

5 9. A method according to any one of the preceding claims 

wherein the peptide nucleic acid is immobilised on a support. 

10. A method according to claim 9 wherein the support is a 
waveguide of a detection device. 

10 

11. A method according to claim 10 wherein the detection 
device is a surface plasmon resonance detector. 

12. A method according to any one of claims 1 to 8 wherein the 
15 triplex structure is detected by a gel retardation method. 

13 . A primer comprising a sequence which hybridises to an end 
region of a target nucleic acid sequence, and a plurality of 
pyrimidine residues at a 5 'region thereof. 

20 

15. A kit for carrying out a method according to any one of 
the preceding claims, said kit comprising a peptide nucleic acid 
sequence which is specific for a target nucleotide sequence. 

25 16 . A kit according to claim 14 wherein the peptide nucleic 
acid is immobilised on a waveguide of an evanescent wave 
detector apparatus . 

17. A kit according to claim 15 wherein the evanescent wave 
30 detector apparatus is a surface plasmon resonance detector. 



18. A kit according to any one of claims- 15 to 17 which 
further comprises a primer according to claim 13. 
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11 

19. A method for detecting a nucleotide sequence according to 
claim 1, substantially as hereinbefore described. 
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Claims 



1, A method for detecting the presence of a target nucleic 
acid sequence in a sample , said method comprising 

5 (a) amplifying said target nucleic acid so that the 

product of the amplification reaction includes a purine rich 
region; 

(b) contacting the sample with a peptide nucleic acid able 
to bind at least a portion of said target sequence; and 
10 (c) detecting the presence of triplex structures. 

2. A method according to claim 1 wherein the peptide nucleic 
acid is bis-PNA. 



15 3. A method according to claim 1 or claim 2 wherein the 

amplification product is exposed to the peptide nucleic acid 
during or after the amplification reaction. 



4. A method according to claim 3 wherein the amplification 
20 product is exposed to the peptide nucleic acid after completion 
of the amplification reaction. 



5, A method according to any one of the preceding claims 
wherein the amplification reaction is a polymerase chain 
25 reaction* 

6 • A method according to any one of the preceding claims 
wherein the target nucleic acid contains a purine rich region. 

30 7. A method according to any one of claims 1 to 5 wherein a 
purine rich region is introduced into the amplification product 
during the amplification reaction. 



8. A method according to claim 7 wherein primers used in the 
35 amplification comprise a plurality of pyrimidines at the 5' end 
thereof . 
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9. A method according to any one of the preceding claims 
wherein the peptide nucleic acid is immobilised on a support, 

10. A method according to claim 9 wherein the support is a 
waveguide of a detection device. 

11. A method according to claim 10 wherein the detection 
device is a surface plasrnon resonance detector. 

12* A method according to any one of claims 1 to 8 wherein the 
triplex structure is detected by a gel retardation method* 

13. The use of a primer comprising a sequence which hybridises 
to an end region of a target nucleic acid sequence, and a 
plurality of pyrimidine residues at a 5' region thereof? in a 
method according to any one of the preceding claims. 

14. A kit for carrying out a method according to any one of 
the preceding claims, said kit comprising a peptide nucleic acid 
sequence which is specific for a target nucleotide sequence, and 
a primer comprising a sequence which hybridises to an end region 
of a target nucleic acid sequence, and a plurality of 
pyrimidine residues at a 5' region thereof. 

15. A kit according to claim 14 wherein the peptide nucleic 
acid is immobilised on a waveguide of an evanescent wave 
detector apparatus. 

16. A kit according to claim 15 wherein the evanescent wave 
detector apparatus is a surface plasmon resonance detector. 

17. A method for detecting a nucleotide sequence according to 
claim 1, substantially as hereinbefore described. 
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PCT/GB99/02317 
WO 00/05408 * 

NUCLEIC ACID DETECTION METHOD BY TRIPLE HELIX FORMATION 

Th . present invention relates to a method of detecting specific 
target DNA sequence., and in p.rtieui.r to the product, of 
edification reactions, as well as to reacts and apparatus 

used in that method. 

Many methods are Known in order to detect the presence of 
particuiar target ■» sequences in a sample. A eubstantral 
„ proportion of these methods require that the » is denatured 
single stranded form and then this sequence is hybridrsed or 
otherwise allowed to bind to a labelled sequence specific probe. 

The target sequences are frequently subjected to amplification 
,5 reactions, for example the polymerase chain reaction or the 
Ugase chain reaction, in order to increase the amount of the 
target sequence to detectable levels. 

other methods of detecting sequences include the use of 
, intercalating dyes which are incorporated into the sequences 
during the amplification reaction. However such methods .re 
relatively non specific as the dyes will intercalate with any 
amplification product, even if they are the result of non- 
specific amplification products. 

Other assays such as the TAQMAM™ assay utilise complex probes 
which include reporter and quencher moieties during the course 
o£ the amplification process. These probes hybridise to s.ngle 
stranded target sequences during the amplification reaction and 
,„ are then digested by the enzymes carrying out the reaction. The 
' relationship between quencher and reporter molecule of the probe 
produces a signal which can be monitored. The probes used in 
this case however, are complex and expensive. 



It is known that peptide nucleic acids will strand invade DNA at 
purine rich sites to form triplex structures (P.E. Nielson et 
al., Science, 1991, 254, pl497-1506, Tumey D.Y. et al , . Proc . 
Natl. Acad. Sci. USA , 1993, 90, 1667-1670)7" The mechanism by 
which this is effected is illustrated diagrammatical ly 
hereinafter in Figure 1. 

The applicants have found that this phenomenon can be used in 
detection of target DNA sequences. 

A mathod for detecting the presence of a target nucleic acid 
sequence in a sample, said method comprising 

(a) amplifying said target nucleic acid so that the 
product of the amplification reaction includes a purine rich 
region, 

(b) contacting the sample with a peptide nucleic acid able 
to bind to at least a portion of said target sequence; and 

(c) detecting the presence of triplex DNA structures. 

The method enabling the direct detection of target sequences, 
for example amplification products without the usual 
denaturation step required for duplex formation with a nucleic 
acid probe. 

The expression - "purine rich region" means that the sequence is 
: suitable for strand invasion by a peptide nucleic acid (PNA) . 
Such regions suitably contain at least four consecutive purine 
residues . 

The reaction in step (a) above is suitably effected in the 
presence of a buffer, and preferably a low salt buffer for 
example containing 50mM or less of salt as this favours triplex 
formation as compared to DNA : DNA duplexes. Furthermore, the pH 
of the buffer used will depend on the precise nature of the PNA 
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employed. If C's are used in the PNA strand to strand invade 
G's on duplex DNA, careful consideration has to be given to the 
pH of the buffer as the C involved in forming the Hoogsteen 
base-pair needs to be protonated, requiring a buffer of low pH, 
5 for example of less than 4.5. 

The peptide nucleic acid used in the method of the invention may- 
be single stranded or it may be bis-PNA. Preferably, the 
peptide nucleic acid used in the method is a bis-PNA as this 
10 results is a faster strand invasion process and a more stable 
triplex product. 

Bis-PNA will comprise of two anti-parallel strands joined by a 
hydrophilic linker. One strand will be designed for Watson- 
15 Crick recognition of DNA within the target sequence, and the 

other strand is designed for Hoogsteen recognition of a PNA- DNA 
duplex. Such acids will be optimal for PNA 2 DNA triplex 
stability and thus enhance strand-displacement binding to 
double- stranded DNA. 

20 

Peptide nucleic acids used will suitably contain a sequence of 
poly-T' s or poly-C's. 

The target nucleic acid is first subject to an amplification 
25 reaction such as the polymerase chain reaction (PCR) or ligase 
chain reaction (LCR) , preferably PCR. The product may be 
exposed to the peptide nucleic acid during or after the 
amplification reaction, but is preferably exposed to the peptide 
nucleic acid after completion of the amplification reaction. 

30 

Where the target nucleotide sequence contains or is selected 
such that it contains a purine rich region, the method can be 
carried out directly. Where such regions do not exist in the 
target sequence, they may be introduced during the amplification 



reaction. In this case, the amplification will be effected 
using one or more primers which comprise a plurality of 
pyrimidines, suitably at the 5' end thefeof ^"thi's region will 
chain extend during the extension phase of the amplification (as 
illustrated in Figure 2 hereinafter). The 3 '-end of both 
amplified strands of the amplification obtained using these 
primers, should now contain the purine rich sites. Indeed, PCR 
products, that were tagged in this manner, have been cloned and 
sequenced and were found to have the poly-purine stretches 
incorporated at their 3' end. This ensures that a suitable PNA 
binding purine rich region is contained within the amplification 
product . 

Primers of this sort form a further aspect of the invention. 

The triplex formed may be detected using various methods in step 
(b) . For example, gel retardation methods may be used. When 
the product is subjected to gel electrophoresis, for instance on 
a non-denaturing polyacrylamide gel, and then stained using 
conventional reagents such as ethidium bromide, the presence of 
a retarded triplex fraction can be observed. 

This method however is relatively slow. Furthermore, comparison 
with a similar sequence which is not in the form of a triplex is 
required as a standard. 

Preferably therefore, the detection is effected using a capture 
assay. The capture agent in this case is suitably the PNA 
sequence which is immobilised on a support. The sample is then 
contacted with the support whereupon any target sequence present 
will become associated with the PNA on the surface. It can then 
be detected using any of the known techniques. 
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In a particularly preferred embodiment, the support is a 
waveguide of a detection device which operates using evanescent 
wave detection. An example of such a device is a surface 
plaemon resonance detector. Thie allows the direct and rapid 
5 detection of target nucleotide sequence within a sample. 

Thus a product of the amplification reaction is simply allowed 
to flow over the waveguide of such a detector and the presence 
of an amplicon can be detected in something approaching "real 
10 time" . 

In a further aspect, the invention provides a kit for use in the 
method of the invention. These kits suitably comprise a PNA 
designed to form a triplex with a target DNA. Optionally also, 
15 it may contain primers which can be used in the amplification of 
the target DNA, in particular primers which are 5' -tagged with 
pyrimidines . 

The kit may also comprise a waveguide of a evanescent wave 
20 detector and particularly a surface plasmon resonance detector 
having supported thereon, the peptide nucleic acid which 
specifically binds a target DNA sequence. 

The invention will now be particularly described by way of 
25 example with reference to the accompanying diagrammatic drawings 
in which: 

Figure 1 illustrates diagrammatically PNA: DNA triplex formation; 

30 Figure 2 illustrates diagrammatically the incorporation of 
purine rich regions into an amplification product, using 5'- 
tagging of primers with polyramidine sequences; and 



Figure 3 illustrates triplex formation on the surface of a 
surface plasmon resonance detector. 

"*"{ - 

Example 1 
Triplex Formation 

The ability of PNA to form triplex structures with PCR products 
has been demonstrated using gel retardation studies. Two PCR 
products were chosen for study. One has a sequence capable of 
forming triplexes with a PNA probe i.e. contains poly-A sites. 

PCR82 
5' 

ATAAATAC^CCAACAAAATAAATAGTCATAAAATTGTATACATTAGCAATGCATACC 
ACAAAGTTCTAAGTACTAAAATAT 3' {SEQ ID NO 1) 

The other does not contain poly-A sites and acts as a negative 
control . 

PCR 175 
5' 

GCGAAACGGAACATAGCCC^AACCAAGAGGCTTGCCTCTTGGGGTTGTAGGACATTCT 
ATACGGAGTTACAAAGGAAGCAGGTAGACGAAGCGACCTGGAAAGGTCCGTCGTAGAGGGTAAC 
AACCCCGTAGTCGAAACTTCGTTCTCTCTTGAATGTATCCTGAGTACGGCGGAACACGTGAAA 

3' (SEQ ID NO 2) 

Two types of PNA probe were used, one was a linear sequence and 
contains a sequence of poly-T's 

PNA057 

N TTTTCCTTCCCTTTT C (SEQ ID NO 3) 

The other, a bis -PNA of the same linear sequence but composed of 
two anti-parallel strands joined by a hydrophilic linker. One 



WO 00/05408 7 PCT/GB99/02317 

strand was designed for Watson-Crick recognition of DNA and the 
other strand is designed for Hoogsteen recognition of a PNA-DNA 
duplex and should be optimal for PNA 2 DNA triplex stability and 
thus enhance strand-displacement binding to double- stranded DNA. 

5 

PNA058 

N TTTTCCCTTCCTTTT LLL TTTTCCTTCCCTTTT C (SEQ ID NO 4) 

Each PGR product (5 ng/ml) was incubated with each PNA probe (10 
fig/ml), at 37°C in 0.5 X TE buffer (1 mM Tris.HCl, 0.1 mM EDTA, 

10 5 mM NaCI, pH 8.0) for varying time intervals before the 

reaction was terminated by adding 150 mM HBS , pH 7.4 on ice. 
Samples were run on a non-denaturing 12% polyacrylamide gel. 
The elect rophoretic mobility of the triplex PNA 2 DNA was compared 
to the duplex DNA of the relevant PCR product and visualised by 

15 EtBr staining. Triplex structures were observed suggesting that 
PNA can directly detect double-stranded PCR products. 

The results of the gel retardation studies showed that single- 
stranded PNA did not strand invade the PCR products within the 
20 first 60 minutes. (This is backed up in the literature where it 
has been demonstrated that the association of a bis-PNA with a 
single strand of homopurine DNA gives a complex that is 
significantly more stable than the one formed with two single 
PNA strands due to a more favourable entropy of reaction.) 

25 

Bis-PNA, however, formed a triplex within the first 10 minutes 
of reaction. 

Example 2 

30 detection of triplexes o n a surface plasmon resonance (SPR) 

surface, 

Biotin label led bx^^A (50 ng/ml) was linked to a dextran 
surface . (Biacore, SAchip) via a streptavidin-biotin interaction. 
A sample of both PCR products (10 |ig/ml), in water, was flowed 



over this sensor surface and were detected by a change in 
refractive index. The SPR system could differentiate between 
purine- rich and non-purine rich PCR_ products in near real time 
(See Figure 3>. _^ a ~ g :r--.. 
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Claims 

1. A method for detecting the presence of a target nucleic 
acid sequence in a sample, said method comprising 

5 (a) amplifying said target nucleic acid so that the 

product of the amplification reaction includes a purine rich 
region, 

(b) contacting the sample with a peptide nucleic acid able 
to bind to at least a portion of said target sequence; and 
10 (c) detecting the presence of triplex DNA structures. 

2. A method according to claim 1 wherein the peptide nucleic 
acid is bis-PNA. 

15 3. A method according to claim 1 or claim 2 wherein the 

amplification product is exposed to the peptide nucleic acid 
during or after the amplification reaction. 

4. A method according to claim 3 wherein the amplification 

20 product is exposed to the peptide nucleic acid after completion 
of the amplification reaction. 

5. A method according to any one of the preceding claims 
wherein the amplification reaction is a polymerase chain 

25 reaction. 

6. A method according to any one of the preceding claims 
wherein the target nucleic acid contains a purine rich region. 

30 7 . A method according to any one of the preceding claims 
wherein a. .purine rich region is introduced into the 
amplification product during the amplification reaction. 



8. A method according to claim 7 wherein primers used in the 
amplification comprise a plurality of pyrimidines at the 5' end 
thereof . 

5 9 . A method according to any one of the preceding claims 
wherein the peptide nucleic acid is immobilised on a support. 

10. A method according to claim 9 wherein the support is a 
waveguide of a detection device. 

10 

11. A method according to claim 10 wherein the detection 
device is a surface plasmon resonance detector. 

12 . A method according to any one of claims 1 to 8 wherein the 
15 triplex structure is detected by a gel retardation method. 

13. A primer comprising a sequence which hybridises to an end 
region of a target nucleic acid sequence, and a plurality of 
pyrimidine residues at a 5 'region thereof. 

20 

15. A kit for carrying out a method according to any one of 
the preceding claims, said kit comprising a peptide nucleic acid 
sequence which is specific for a target nucleotide sequence. 

25 16. A kit according to claim 14 wherein the peptide nucleic 
acid is immobilised on a waveguide of an evanescent wave 
detector apparatus. 

17. A kit according to claim 15 wherein the evanescent wave 
30 detector apparatus is a surface plasmon resonance detector. 

18. A kit according to any one of claims 15 to 17 which 
further comprises a primer according to claim 13. 
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19. A method for detecting a nucleotide sequence according to 
claim 1, substantially as hereinbefore described. 
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Fig.1. 
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